Regulation of α-synuclein expression in Down syndrome.
The triplication of genes located on chromosome 21 is known to cause a wide spectrum of pathology seen in Down syndrome (DS), including leukemia, seizures, stroke, and mental retardation. Studies on RNA and protein expression of genes in DS brain have demonstrated the role of triplicated genes in several DS phenotypes. Significant changes in the expression of nontriplicated genes have also been observed. However, little information is available regarding the role of nonchromosome 21 genes in DS pathology. We have found that α-synuclein (SNCA), a presynaptic protein whose gene is located on chromosome 6 in the Ts65Dn mouse model for DS, is significantly reduced in the cortex and other brain regions. We hypothesize that this alteration may play a critical role in the reduced synaptic function observed in DS. We have found an increase in the level of neurosin, a key negative regulator of SNCA in Ts65Dn cortex. We have also found increased levels of protein phosphatase 2A, a negative regulator of the activation of tyrosine hydroxylase and a key enzyme in the biosynthetic pathway for dopamine in Ts65Dn cortex. These findings reveal potential target sites for intervention in the treatment of DS pathology.